(12) INTERNATIONAL 



CATION PUBLISHED UNDER 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
29 July 2004 (29.07.2004) 



m 
m 



PCT 



fee's! PCTAO 15 JUL 2DQ5 

LR THE PATENT ^OPERATION TREATY (PCT) 



llll li 1:1111 


mil 


mill 


nil 


in 


iiiiii 


inn 


inn 


mill 


llll 



(10) International Publication Number 

WO 2004/063721 Al 



(51) International Patent Classification 7 : 



G01N 1/28 



(21) International Application Number: 

PCT/GB2003/003524 

(22) International Filing Date: 13 August 2003 (13.08.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
0301047.7 



16 January 2003 (16.01.2003) GB 



(71) Applicant (for all designated States except US): 
THERMO SHANDON LIMITED [GB/GB]; 93-96 
Chadwick Road, Astmoor, Runcorn, Cheshire WA7 1PR 
(GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KERROD, Ian 
[GB/GB]; Thermo Shandon Limited, 93-96 Chadwick 
Road, Astmoor, Runcorn, Cheshire WA7 1PR (GB). LO- 
MAS, Peter [GB/GB]; Thermo Shandon Limited, 93-96 
Chadwick Road, Astmoor, Runcorn, Cheshire WA7 1PR 
(GB). 



(74) Agent: FORRESTER KETLEY & CO; Forrester House, 
52 Bounds Green Road, London Nil 2EY (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CENTRIFUGATION DEVICE 



O 




(57) Abstract: A centrifugation device comprising a combined sample chamber and slide holder adapted to be mounted, with a 
microscope slide (26), in a centrifuge in a predetermined position, after placing a fluid biological sample containing cells in the 
sample chamber. The device comprises an integrally moulded body (10) affording a base (14) which engages the microscope slide, 
and also affording a back plate ( 14) connected with the base plate by an integral hinge (22) a latch mechanism formed integrally with 
the remainder of the device is arranged, when the back plate (14) is closed against the rear of a microscope slide (26) engaged with 
the base (14), to locate the slide between the base and the back plate and to hold the back plate in this closed position until fracture 
of a retaining element from the integrally moulded body. Thus, the device can be used once only. The base includes an aperture 
communicating with the sample chamber and carries an elastomeric gasket (26) for sealing the edges of the aperture with respect to 
the surface of the microscope slide. The materia] of the gasket (20) includes an oil component which, in use, forms an oil film on 
the microscope slide where the gasket contacts the slide, which can act as a barrier to aqueous fluid and prevents migration of such 
fluid past the region of the slide contacted by the gasket. 
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"CENTRIFUGATION DEVICE" 
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THIS INVENTION relates to a centrifugation device comprising a 
combined sample chamber and slide holder adapted to be mounted, with a 

10 microscope slide, in a centrifuge in a predetermined position, after placing, in 
the sample chamber, a fluid biological sample containing cells, the device being 
so-arranged that when the centrifuge is operated, a thin layer - ideally a 
monolayer - of cells is deposited from the fluid onto a predetermined deposition 
area on the glass microscope slide. Such a centrifugation device is herein 

15 referred to as being "of the kind specified". 

Various forms of centrifugation device of the kind specified have been 
known in the past. Examples of such devices are disclosed, for example, in US 
Patents 4,391,710; 4,696,743; 4,853,188 and 4,874,582 and European Patents 

20 Nos. 0184374 and 0047840. Some examples have been reusable, that is to say 
it was possible and intended that after the device had been used to deposit cells 
from a fluid sample onto a first microscope slide, and the slide removed, the 
device could be cleaned, a fresh slide fitted, a fresh fluid sample placed in the 
sample chamber and the device again placed into the centrifuge and so on 

25 indefinitely. In these arrangements the slide is, of course retained by a 
releasable and re-attachable clip of some description. Some later centrifugation 
devices of the kind specified were of the single-use type, that is to say they 
were designed in such a way that they could not, or could not conveniently, be 
used more than once, thereby avoiding contamination problems resulting from 
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improper cleaning procedures between uses. In view of their inevitably 
disposable nature, devices of the latter character have generally been largely of 
plastics in order to minimise production costs. 

5 It is an object of the present invention to provide an improved 

centrifugation device of the single use type. 

According to one aspect of the present invention there is provided a 
centrifugation device as herein defined comprising an integrally moulded body 

10 affording a base adapted for engagement with a microscope slide, structure on 
one side of the base defining a chamber for a fluid sample, with an opening for 
the introduction of fluid to said chamber, the base including an aperture and 
carrying a means for sealing the edges of such aperture with respect to the 
surface of a microscope slide placed across the base, or for allowing the 

15 passage of liquid but obstructing the passage of cells, the centrifugation device 
further including a back plate connected with the base plate by an integral hinge 
and a latch mechanism formed integrally with the remainder of the device and 
arranged, when the back plate is closed against the rear of a microscope slide 
engaged with the base, to locate the slide between the base and the cover plate 

20 and to hold the cover plate in this closed position until fracture of a retaining 
element from the integrally moulded body. 

The catch arrangement preferably comprises a detent carried by the back 
plate adjacent the free edge of the latter and which, in operation, co-operates, in 
25 the closed position of the device, with a complementary latch carried by the 
body of the device and connected with said body by an integral live hinge, the 
catch arrangement further comprising a shield element which, in the condition 
of the device before use, is secured in a position in which it extends over the 
complementary latch at a predetermined distance from the integral live hinge of 
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the said complementary latch, the arrangement being such that in the closed 
position, with the shield element still attached, the detent on the back plate is 
retained between the shield element and the complementary latch and the shield 
element counteracts a turning moment applied to the complementary latch as a 

5 result of tension in the back plate detent, whilst on breaking of a frangible 
retaining element holding the shield member in position relative to the device 
body, the shield element is able to move away from said complementary latch 
allowing the latter to swing away from the back plate detent for release of the 
back plate detent to allow the back plate to swing away from the body of the 

10 device, and to allow removal of the microscope slide. 

The complementary latch may be provided with a retaining arm which 
engages a face of the detent on the back plate to push the detent across the 
abutment face of the latch as the latch tilts outwardly and backwards during the 
15 release of the detent after rupture of the connection of the shield member with; 
the body part, and thus to ensure release of the detent from the latch. 

An embodiment of the invention is described below by way of example 
with reference to the accompanying drawings in which: 

20 

Figure 1 is a perspective view, from the rear and above, of a 
centrifugation device in accordance with the invention in the condition in which 
a back plate is closed against a body part with a microscope slide located 
therebetween; 

25 Figure 2 is a view in vertical section through the device and microscope 

slide of Figure 1; 

Figure 3 is a perspective view corresponding to Figure 1 but showing the 
device with the back plate in an open position in relation to the body part, 
without the microscope slide; 
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Figure 4 is a perspective view corresponding to Figure 3 but from the 
front and below; 

Figure 5 is a perspective view from the rear and below of the device 
with the back plate in an open position with respect to the body part of the 
5 device; 

Figure 6 is a partial view in horizontal section, and to an enlarged scale, 
through the device of Figures 1 to 4, along the line VI - VI in Figure 1 showing 
details of the catch arrangement, in the closed condition of the back plate, 

Figure 7 is a corresponding partial section of view in the open condition 
10 of the back plate and 

Figure 8 is a fragmentary rear elevation view, also to an enlarged scale, 
of the body part of the device showing the parts of the catch arrangement 
carried thereby. 

15 Referring to Figures 1 to 4, a centrifugation device in accordance with 

the present invention comprises a body part 10 and a back plate 12 formed 
integrally with one another by moulding in a suitable plastics material such as 
polypropylene, the back plate 12 being connected with the body part 10 by way 
of an integral "living hinge" 22. As shown in Figures 3 to 5, the body part 10 

20 comprises a generally planar base or flange 14 which carries on its front side 
integral structure providing a sample chamber 16 which is closed at its end 
remote from the base 14 and which terminates, in the plane of the base 14, in a 
port 18 which, in the preferred embodiment, is rectangular. A funnel 15 
extends upwardly from an entrance opening in the sample chamber, whereby a 

25 fluid sample can be introduced into the sample chamber 16. As shown in 
Figures 2 and 3, a resilient gasket, for example of an injection mouldable 
elastomer, referenced 20 in Figures 2 and 3 is carried by the base 14. The 
gasket 20 extends around the port 18 and protrudes slightly rearwardly from the 
rear face of the base 14, for sealing against the adjacent surface of glass 
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microscope slide (26, Figure 2). The material of the gasket 20 is preferably a 
thermoplastic elastomer such as Evoprene G936, and is moulded in situ on the 
backplate, the body 10 and integral backplate 12 and the gasket being formed 
by a two shot injection moulding technique, with the body 10 and backplate 

5 being formed in one shot and the gasket being formed in the other shot. The 
gasket incorporates an oil component which, in use, forms a thin oil film on the 
slide 26 where the gasket contacts the slide. This film acts as a barrier to the 
aqueous fluid of the biological sample and tends to prevent migration of such 
fluid, from the cell layer deposited on the slide, beyond the boundary defined by 

10 the region of contact of the gasket, after opening of the centrifugation device 
and removal of the side. Subsequent processing of the slide and sample layer 
generally involves immersion of the slide in an alcohol based medium which 
also removes the thin oil film. 

15 The base 14 is generally rectangular, as is the back plate 12, and the 

living hinge 22 extends along one vertical edge of the base 14 and the adjacent 
vertical edge of the back plate 12. The vertical edge of the back plate 12 
remote from the living hinge 22 carries a detent 24 for co-operating with 
elements carried by the body 10 adjacent the edge of the base 14 remote from 

20 the living hinge 22 and which elements, together with detent 24, form a catch 
arrangement whereby the back plate may be secured in a closed position on the 
base 14 with a microscope slide, indicated at 26 in Figures 1 and 2, held 
between the base 14 and the back plate 12. As illustrated in Figures 1 to 5, the 
upper edge of the back plate 12 may be scalloped or recessed, as indicated, to 

25 allow ready grasping of the upper edge of the microscope slide 26 between 
finger and thumb during removal of the slide from the device after 
centrifugation, as described below. 
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In use of the device, a microscope slide is located between the back plate 
12 and the base 14. (Figures 3 and 5 show integral hooks 3 1 to support the 
lower end of a microscope slide 26 fitted against the front surface of the back 
plate 12 until the back plate 12, with the slide, is closed against the base 14). In 

5 this condition, as illustrated in Figure 2, the gasket 20 engages the adjacent 
surface of the slide 26 in a sealing-tight manner. 

The device is then mounted in a centrifuge (not shown) in such a manner 
that bosses 30 projecting from the sides of the back plate act as journals 
received in bearings provided by complementary slots in mounting structure 

10 within the centrifuge. When the centrifuge is at rest, the device rests in the 
centrifuge in a position in which the slide 26 is at an angle, when the centrifuge 
is spun up, the device pivots about the axis of bosses 30, into a position in 
which the slide is vertical. When the centrifuge is spun, the centrifugal force 
generated produces a rapid settling of the cells within the biological sample 

15 against the surface of the glass slide 26, within an area bounded by gasket 20 
and these cells remain in a thin layer on the slide after the centrifuge is stopped. 
In order to ensure a more even distribution of cells across the exposed area of 
the slide during the centrifuging step, the sample chamber has a plurality of 
parallel baffle plates 17 extending alternately from opposite sides of the sample 

20 chamber, part-way across the latter and generally parallel with the bottom wall 
of the sample chamber. After the centrifuge is stopped, the centrifugation 
device removed from the centrifuge, and the slide carefully removed after 
opening of the back plate as described below. 

25 Referring to Figures 6, 7 and 8, the fragmentary horizontal section views 

of Figure 6 and Figure 7 show a portion of the back plate 12 adjacent the edge 
carrying the detent 24 and show the adjacent portion of the body 10 and a latch 
32 which is connected with the remainder of the body 10 by an integral live 
hinge 34. The detent 24 comprises a head portion connected with the adjacent 
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edge of the backplate 12 by a relatively flexible ami 33. The body 10 also 
carries an integrally formed shield element 36 in the form of a generally flat 
plate which is disposed at a predetermined distance from the adjoining side wall 
of the body 10 and extends over the latch 32. There is thus defined between the 

5 latch 32 and the shield element 36 a narrow space through which the detent 24 
is projected in the closed condition of the back plate shown as Figure 6. In this 
position, an abutment surface of the detent 24, facing away from the free end or 
nose of the detent 24 engages an opposing abutment face of the latch element 
32 and, additionally, the surface of the nose of the detent facing away from the 

10 shield element 36 is engaged by an opposing surface of the latch 32, afforded 
by an extension 32A. When the back plate is moved from the open position 
shown in Figure 7 to the closed position shown in Figure 6, the natural 
resilience of the living hinge 34 causes the latch 32, originally deflected 
downwards by the nose of the detent 24, to spring back again into the locking 

15 position shown in Figure 6. In this closed position, deflection of the detent 24 
away from the part of the body 10 to which the hinge 34 is attached, being 
deflection such as would allow disengagement of the detent 24 from the latch 
32, is prevented by engagement of the detent 24 with the shield element 36. 

20 As a result of the arrangement described, it is not possible to open the 

back plate 12 without removal or displacement of the shield element 36 which, 
as described below, necessarily involves rupture of a connecting element. As 
indicated in Figure 8, the shield element 36 conveniently takes the form of a 
lever having a free end 36A and pivotally connected with a projection 37 from 

25 the body 10 by way of an integral living hinge 40. The end of the lever 36 
remote from free end 36A is secured by a narrow and hence weakened 
connection 42 to the side of body 10. When it is desired to release the back 
plate 12 for removal of the slide 26, the free end 36A of the shield element 36 
is pressed manually towards the adjacent surface of the body part 10 causing 
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the opposite end of the lever 36 to break from its connection 42 with the body 
part 10, allowing the portion of the element 36 overlying the detent 24 to move 
away from the latter allowing the latch 32 to swing backwards and away from 
the adjoining side wall of the body 10, with corresponding flexure of the arm 

5 33 of the detent away from said side part. The leg 32A, engaging the opposing 
surface of the detent 24, has the function of forcing detent 24 upwards (as 
viewed in Figure 6) as the latch 32 swings backwards, thereby to assist in 
disengaging the abutment face of the detent 24 from the opposing abutment 
face of the latch 32. Of course, after fracture of the connection 42 in the 

10 manner described, the latch arrangement described cannot be used to hold the 
back plate 12 in a fully closed position relative to the body part, thus ensuring 
that the centrifugation device is a single use device. 
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5 

1. A centrifugation device comprising a combined sample chamber and 
slide holder adapted to be mounted, with a microscope slide, in a centrifuge in a 
predetermined position, after placing, in the sample chamber, a fluid biological 

10 sample containing cells, the centrifugation device comprising an integrally 
moulded body affording a base adapted for engagement with a microscope 
slide, structure on one side of the base defining a chamber for a fluid sample, 
with an opening for the introduction of fluid to said chamber, the base 
including an aperture and carrying a means for sealing the edges of such 

15 aperture with respect to the surface of a microscope slide placed across the 
base, or for allowing the passage of liquid but obstructing the passage of cells, 
the centrifugation device further including a back plate connected with the base 
plate by an integral hinge and a latch mechanism formed integrally with the 
remainder of the device and arranged, when the back plate is closed against the 

20 rear of a microscope slide engaged with the base, to locate the slide between the 
base and the cover plate and to hold the cover plate in this closed position until 
fracture of a retaining element from the integrally moulded body. 

2. A centrifugation device according to Claim 1 wherein the catch 
25 arrangement comprises a back plate detent carried by the back plate adjacent 

the free edge of the latter and which, in operation, co-operates, in the closed 
position of the device, with a complementary latch carried by the body of the 
device and connected with said body by an integral live hinge, the catch 
arrangement further comprising a shield element which, in the condition of the 
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device before use, is secured in a position in which it extends over the 
complementary latch at a predetermined distance from the integral live hinge of 
the said complementary latch, the arrangement being such that in the closed 
position, with the shield element still attached, the back plate detent is retained 

5 between the shield element and the complementary latch and the shield element 
counteracts a turning moment applied to the complementary latch as a result of 
tension in the said back plate detent, whilst on breaking of a frangible retaining 
element holding the shield member in position relative to the device body, the 
shield element is able to move away from said complementary latch allowing 

10 the latter to swing away from the back plate detent for release of the back plate 
detent to allow the back plate to swing away from the body of the device, and to 
allow removal of the microscope slide. 

3. A centrifiigation device according to Claim 2, wherein said 
15 complementary latch is provided with a retaining arm which engages a face of 

said back plate detent to push the detent across the abutment face of the latch as 
the latch tilts outwardly and backwards during the release of the detent after 
rupture of the connection of the shield member with the body part, and thus to 
ensure release of the back plate detent from the latch. 

20 

4. A centrifiigation device according to Claim 1, wherein said shield 
element is in the form of a lever which is pivotally connected with said body of 
the centrifiigation device for pivoting about an axis generally perpendicular to 
the pivotal axis of the back plate with respect to said body defined by said 

25 integral hinge and generally perpendicular to the direction of movement of said 
detent as it moves into engagement with said complementary latch, and wherein 
said frangible retaining element normally holds said lever against pivoting but, 
once fractured, allows said lever to pivot about its pivotal axis to move the part 
of said lever adjacent said latch away from said latch. 
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5. A centrifugation device according to Claim 4, wherein the pivotal 
connection of said lever with said body is also provided by a living integral 
binge. 

5 

6. A centrifugation device according to Claim 4 or Claim 5, wherein said 
pivotal connection is intermediate opposite ends of said lever, said frangible 
connection is at one of said ends of said lever and said latch is located between 
said frangible connection and said pivotal connection, and wherein the other of 

10 said end of said lever is free, whereby said frangible connection can be broken 
by pressing said other of said two ends of said lever towards said body portion, 
to swing said one end and the region of the lever between said one end and said 
pivotal connection, away from said latch. 

15 7. A centrifugation device comprising a combined sample chamber and 
slide holder adapted to be mounted, with a microscope slide, in a centrifuge in a 
predetermined position, after placing, in the sample chamber, a fluid biological 
sample containing cells, the centrifugation device comprising an integrally 
moulded body affording a base adapted for engagement with a microscope 

20 slide, structure on one side of the base defining a chamber for a fluid sample, 
with an opening for the introduction of fluid to said chamber, the base 
including an aperture and carrying a means for sealing the edges of such 
aperture with respect to the surface of a microscope slide placed across the 
base, or for allowing the passage of liquid but obstructing the passage of cells, 

25 the centrifugation device further including a back plate connected with the base 
plate by an integral hinge and a latch mechanism formed integrally with the 
remainder of the device, wherein said means for sealing the edges of said 
aperture comprises an elastomeric gasket (20) carried by said base (14) and 
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encircling said aperture (18), for engagement with such microscope slide (26) 
placed across said base. 

8. A centrifugation device according to Claim 7, wherein said elastomer is 
5 an injection moulded elastomer and is moulded in situ with said body in a two- 
shot moulding process in which said body and back plate are formed in one 
moulding shot and the gasket is formed in the other moulding shot. 

9. A centrifugation device according to Claim 7 or Claim 8 in which the 
10 material of said gasket includes an oil component which, in use, forms an oil 

film on the microscope slide where the gasket contacts the slide, which soon act 
as a barrier to aqueous fluid and thus tends to prevent migration of such fluid 
past the region of the slides contacted by the gasket, after opening of the 
centrifugation device and removal of the slide. 
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